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ABSTRACT 
This paper discusses the changes in markets that have been created by the adoption of modern 
logistics practices and supply chain management by commercial businesses and their potential 
impact on small-scale farm forestry. Through the use of regional examples and discussion of 
relevant issues to illustrate these impacts, an evaluation of the involvement and potential 
benefits and costs for small-scale forestry businesses is investigated. The paper then assesses 
the likely future implications for family businesses in markets influenced by the adoption of 
these practices. The conclusion reached is that involvement in logistics practices is as relevant 
to small-scale foresters as to any other forestry group. 
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A WORKING DEFINITION OF LOGISTICS 
Logistics practices are derived from their application in the military and then large scale 
business ventures. The application of logistics has been central to the development of the 
modern business world and is an essential component of any successful business venture. A 
definition of it for the purposes of discussion will therefore be influenced by its historical 
associations and development as well as its current role today in business. Logistics today is 
closely related to the management of supply chains and involves but is not limited to these 
features. The logistician plans and controls the movement of goods, services and information 
both to the consumer and in reverse to their point of production or raw material source. The 
practice of logistics is additionally an integral part of successful marketing today and is driven 
by the needs of consumers to make production changes or any other necessary adjustments in 
a supply chain to enhance efficiency in terms of increased output, reduced costs and improved 
response times to consumer demand. 
 
THE CENTRAL ROLE OF LOGISTICS IN BUSINESS TODAY 
 
Business today is conducted in a global context. It has become the norm for business to have 
international competitors for products in local and regional markets that only two decades 
ago, they would have naturally regarded themselves as dominant in, due to typical barriers to 
entry such as transport and their proximity to end users of their product. The changes in the 
nature of transport of goods and delivery of services, the more sophisticated warehousing of 
physical goods, the changing nature of production operations and the ability to identify and 
track raw material and finished product today has contributed to much greater control of 
production costs.  
 
When these changes are combined with the increasing collaboration of members of a 
production chain of supply, cost control and the achievement of economies of scale and 
scope become easier for the members of such a collaboration. These tighter controls over 
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production, transport and delivery economics mean greater potential profits and 
competitiveness for those that practice them.  
 
At the center of these practices is the conduct of logistics which manages orders, inventory, 
transportation, warehousing, materials handling and packaging and today includes the 
management of information about these functions through a network of interacting processes. 
There is a convergence at present between the technologies that provide barcoding, RFID, 
WiFi and mobile and remote management and control of production processes in many 
industries. Retailing is a good example of where these changes are being implemented 
quickly. In the USA the large retail group Wal Mart have required all their suppliers to use 
EPC (Electronic Product Codes) by January 2005 on cases into their warehouses. This will 
have significant flow on effects to other industries and not least their competitors. These 
electronic tags will be read-write versions of RFID (Radio Frequency Identification Tags) 
that will allow improved tracking of product and efficiencies in information exchange that 
will once again give this company a leading edge in cost control. This company has led the 
way in retailing before and demonstrated applications useful for other industries in their 
adoption of advanced logistics management. Forestry as an industry might benefit from some 
of this company’s strategic insights. 
 
LOGISTICS CONCEPTS OF VALUE TO SMALL SCALE FORESTRY 
There are several terms in use in logistics that typically describe industrial and operational 
management processes but can be used to provide support for a discussion on the role of 
Logistics in the small or family farm sector of the timber industry. One concept is the push-
pull frontier.  
The Push-Pull Frontier 
In any industrial supply chain the concept of the push-pull frontier is of interest to members 
of the supply chain. In general terms it describes a point in the supply chain where the output 
is controlled by a plan of production that is based on the efficient scale of output. If a 
manufacturer drives the level of production in a supply chain, then warehouses can soon fill 
with goods further down the chain if market demand does not match this level of production. 
In the context of the forestry industry, an industrial plantation is established at a certain size 
because efficient production runs in the mill partly dictate the size of plantings. The 
production plan ‘pushes’ the output of timber into the mill regardless of demand in the 
market. The consequence is yards full of unsold timber if the market demand does not match 
production. Large-scale softwood mills can require a million cubic meters of timber annually 
to achieve economies of scale, so a ‘make to plan’ approach is typical in the industrial part of 
the industry.  
 
If market demand decreases then the mills production plan is unable to adjust quickly and 
inventory increases with the associated costs of milled and stored timber. In contrast to this 
the market may dictate production and ‘pull’ the level of output as and when needed out of 
the production process. The modern production of cars in Europe and the USA is typically 
conducted this way. By way of contrast in country and vehicle, a recent visit by the author to 
the Hero Honda factory in Delhi, which is the largest motorcycle factory in the world, 
showed that they ‘make to a plan’ and focus on increased output in their factory. Their 
production operations provide an output of 10 motorbikes per minute in a market that they 
cannot keep up with, so they have no need to be reactive to the market.  
 
Where can small–scale foresters be placed in this context? In many countries small-scale 
foresters align themselves through joint ventures and other alliances with industrial concerns 
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and so have little interest or involvement in these operational issues except in the timing and 
size of the cut derived from the stands they own. In Australia, only an estimated 5% of the 
timber industry is not aligned through public or private joint venture or lease arrangements in 
some way with industrial plantation interests (Cox 2002). The timber owner who is not 
associated with industrial interests, is more likely to be found in the USA and Europe than 
Australia, because there is a longer tradition of family forestry enterprise.  
 
Small-scale forestry owners that have control of the timber milling process either through a 
cooperative or shared mill machinery have the potential to be more flexible in meeting 
market demand fluctuations in consumer markets for timber good markets. Markets that are 
small in total demand, or have attributes that require quick responses to demand may be 
better served by smaller producers. Small-scale forestry in this case may be better market 
oriented than the reactive industrial producers in forestry. This is not to say that small-scale 
producers can do what industrial foresters do, but rather small-scale producers have to look 
for niche positions in the market and adopt practices that will enhance their position. 
Postponement 
In many industries delaying the final form of the product is an advantage in controlling 
responses to market demand. This is supported by logistics practices today that analyse 
networks to place warehouses at the optimal point for distribution and storage, and the digital 
exchange of information to understand market behaviour and how to react to it. The benefit 
of delaying the final form of a product is that a producer can react to the demand in a market 
very quickly and adjust production to meet a specific type of demand. As an example the 
fashion industry typically experiences volatile demand for any individual clothing product 
that they sell. This demand uncertainty could be based on the colour of the item, which may 
be out of favour in any particular season. The result is large increases in inventory that add to 
overall costs of production if goods have to be warehoused if unsold. One solution that 
illustrates the practice of postponement is to delay the final stage of production which is 
dyeing of the product. The production of the fashion item is dyed on demand so that generic 
white cloth is dyed according to orders received. This is inherently more costly than a 
production run of many units of a specific colour that would achieve greater economies and 
lower unit output costs but it meets the market demand precisely and there is no waste in 
unsold inventory. 
 
In small-scale forestry there are opportunities to practice this. The small-scale forester who is 
not aligned to industrial interests by joint venture or leasehold arrangements has some control 
over the timing of their harvest and the nature of its processing. This control begins with the 
decision to harvest from a forest that can be viewed as a warehouse of raw material. 
Although all trees have an optimum harvest date the small-scale forester is able to be more 
flexible in the harvest decision if price or market conditions are not favourable, with the 
exception of natural disasters like ‘Lothar’ in southern Germany in 1999. In contrast to this, 
the large-scale industrial producer who is committed to a production schedule, cannot adjust 
as easily if demand changes and the processing mill can become uneconomic very quickly if 
this is the case. 
 
When the small-scale forester chooses to harvest then they can do so to meet immediate 
demand in the market. The factors involved in their decision might include the following; 
♦ Timeliness of harvest decision 
♦ Value adding opportunities 
♦ The nature of the final product 
♦ Shelf life of the product 
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They might produce for the firewood market as and when demand exists for it. This is a low 
level of value adding and is more likely to be seasonally driven and has a large number of 
competitors. It is easily stored, but space intensive and has a relatively long life. The major 
logistics issue is going to be transport and adequate storage space. Another timber product 
might be ‘short clears’ of milled timber. These might be 30 to 45 cm in length and of a 
standard cross section such as 5cm by 5 cm. Hardwood and softwood short clears are 
commonly used in the wholesale furniture trade for carcass construction, they are a 
commodity product and fit in well with the idea of postponement discussed earlier.  
 
In this case the milled product can be used in a number of outlet markets, is unlikely to be 
tied to one buyer and is not restricted to one destination market. In terms of the factors 
presented the decision to harvest and fell timber can be made with less sensitivity to the 
market as the product is generic and less affected by demand fashion. Furniture makers 
commonly take orders for product now rather than producing large amounts of retail product. 
They limit themselves to floor stock so that the cost of inventory is borne by the retail outlet 
rather than the producer. Their management of materials reflects members of a supply chain 
that recognize how to use materials to improve efficiency by a logistical approach to 
managing the chain of production supply. 
 
This timber product also can be seen as a generic product  which can be milled again after 
storage to add more value. In this way the postponement of the final form of the good works 
to the benefit of the forest owner. Another stage of production might be a finger-joint 
treatment and the creation of mouldings. A further stage of production might be to butt join 
the finger-jointed stock to create a panel for tableware or other uses. Yet more value can be 
added by staining the timber and adopting special treatments for the product. In all cases as 
more value is added the shelf life of the product decreases as the market for it is further 
restricted. Postponement works to the advantage of the supplier, which is the small-scale 
forester in this case because with one product they can potentially supply many different 
markets. 
Information 
The typical timber supply chain works through the stages of production that include planting, 
silvicultural management of the timber stand, felling and harvesting, skidding and storage,  
grading and transport at each required point, then milling to storage to value added 
manufacturing to distribution to market. At any point the links may be broken or attain 
greater importance in the chain of supply depending on the nature of the timber product. For 
example, firewood will not require milling of timber and its supply chain will be 
consequently shorter. In contrast, furniture grade hardwood or glulaminates will be more 
complex in an extended supply chain that includes many value adding processes.  
 
A way of evaluating the contribution of each stage is to develop simulations of the supply 
chain (Bruchner, 2002) and through sensitivity analysis investigate management alternatives. 
To do that you need a large amount of information about the processes involved. The rapid 
development of technical solutions to gathering, storing and disseminating information has 
allowed greater efficiency in production, storage and transport to be achieved over the length 
of a supply chain in the past 5 years. 
 
Production in a manufacturing industry was traditionally characterised by a ‘silo’ mentality 
in supply chains. Briefly described, this meant each stage of production was unconnected 
with the next and consequently lost the benefit of information exchange about something as 
fundamental as market demand, raw material availability and transport costs. The exchange 
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of information on each of these factors could reduce the costs of production for firms 
involved in the same production task. 
 
Manufacturing firms that moved to ‘vertical’ integration so that their production processes 
were sequential in nature still set up barriers to production at each stage of production as each 
tried to maximise returns for their particular stage without thought for the efficiency of the 
whole process. Today, members of an efficient supply chain collaborate in an exchange of 
information about their production processes in an attempt to improve the efficiency of the 
whole chain. An example is the treatment of inventory today in business. This is a major cost 
to any business if it is not controlled. In the past due to asymmetric information in the supply 
chain, inventory costs were much higher as members of a supply chain carried excess 
inventory to avoid stockouts. Now, due to real time exchange of information between supply 
chain members, along with the growth of support entities like 3PL and 4PL companies, the 
use of large inventory has reduced dramatically. Manufacturing industries have accepted 
these changes throughout their industries. In fact inventory placement is optimised or 
reduced so that production occurs in response to demand, and information exchange has 
allowed this to occur. 
 
Small-scale forestry producers could be characterised as ‘silo’ producers because of their 
isolated production. Information exchange is sporadic and even when cooperatives are 
involved small-scale forestry enterprises have not had the chance to benefit from changes 
that have driven efficiencies in large scale manufacturing industries due to their real time 
exchange of information. Changes in the cost and availability of technical solutions for 
information management in supply chains should now make this possible for more industries. 
 
A number of scenarios for small-scale producers are possible in the management of timber 
supply chains. Small-scale owners can be either independent, in alliance with groups of other 
small-scale forest owners or legally associated with private industrial or government 
interests. Private forest owners such as family-farm enterprises will often manage production 
and value added activities themselves. An example is for output like firewood or by using 
mobile mills they will provide sawn timber for sale. Even where these operations are small 
and independent greater information gathering can provide the chance to improve 
productivity and profit for the industry. 
 
The beginning of the information exchange revolution was in barcoding but the real changes 
will come with the widespread introduction of RFID (Radio Frequency Identification) tags. 
These are either active, which contain a battery that lasts for many years or passive tags that 
are activated to read and write mode by a signal scanner radio wave. They are very cheap, 
with 96 bit passive tags available at around a cent to be used in supermarket applications and 
to compete with barcoding alternatives and their price rises with increased information 
capacity. They are expected to be attached to almost everything in the near future. (Yamato 
and Asahi 2003). To demonstrate their longevity appropriate passive tags would last through 
the life of a tree. 
 
Trees are products in themselves and in other industries all products are barcoded or now 
soon will be tagged with an ePC (electronic Product Code) which will be a unique identifier, 
and a shared network will keep information about this product. If forests were tagged with 
passive tags this will allow inventory management and handling and distribution to be carried 
out by uniquely identifying the tree and any other required information. The use of RFID tags 
for individual trees might seem unusual at first but it would result in greatly increased 
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information about a stand of trees that would allow a different approach to asset management 
of a forest. 
 
All silvicultural management could be logged and recorded, even location and growth rates 
for individual trees could be more accurately kept, this might provide milling information for 
individual trees that would change the nature of timber cutting. From a business perspective 
the combined assets of a widely spread cooperative group could be far more easily managed 
because the information depth would be greater, more accurate and managed properly able to 
provide a greater chance to react to the market accurately when needed. 
 
In addition, this information could be shared, not just with other growers but with potential 
customers. A tree of a certain type (species, height, growth characteristics, dbh, etc) could be 
quickly identified and sold. The total asset value of a forest would be more accurately 
tracked. When the trees are felled and logged their transportation and distribution could be 
managed by electronically tracking them. The central point is that better information is 
required first before improved management of the forest assets can occur. Logistics practices 
can then be better implemented. 
 
CONCLUSIONS 
The role of logistics in forestry has only recently been acknowledged. The first world 
symposium on Logistics in the Forest Sector was only held in 2000 and that illustrates its 
relative recent arrival in the IUFRO group. The role of logistics in the business revolution 
over the past twenty years has supported globalisation and is acknowledged as driving growth 
in business in this century. Logistics is seen by many practitioners as fundamental to the 
success of any modern business. Small-scale forestry practitioners need to look for ways they 
can benefit from in the improved management of their operations, in more sophisticated 
production decisions aligned to their markets, and in better handling information to the benefit 
of their productivity. This paper has concluded that there are logistics concepts that could be 
effectively applied to the management of forest resources to enhance the marketing and 
handling of small-scale output. The concepts of the push-pull frontier, postponement and the 
logistical treatment of information exchange are three logistics perspectives on production 
planning that can provide a new way for small-scale foresters to look at the management of 
their resources.  
. 
References 
Bruchner, A. K.  (2002) Logistics optimization of the production chain in forestry by means of 
simulation software. Symposium on Models and Systems in Forestry. March 4 – 7, 2002 
Punta de Tralca, Chile. Avail at; www.dii.uchile.cl/~sympfor/CD/files/ papers/area01/p-
bruchner.pdf   
 
Cox, M. A. (2002) Exporting for small-scale forestry enterprises, IUFRO Conference 
proceedings on Contributions Of Family-Farm Enterprises To Sustainable Rural Development 
IUFRO Working Unit 3.08.00 “Small-scale forestry” and IUFRO Working Unit 6.11.02 
“Forestry and rural development in industrialised countries” 28 July – 1 August 2002 
 
Cox, M. A. and Quayle, M. J. (2001) Developing Export Markets for Australian Forest 
products,  chapter  in Sustainable Farm Forestry in the Tropics eds; S. Harrison and J. 
Herbohn, Edward-Elgar, July 2001  
 
IUFRO 3.08.00  Washington State University March 2004 
- 7 -  
National Forest Inventory (2002) National Plantation Inventory Tabular Report – March 
2002, Bureau of Rural Sciences, Canberra. 
 
Yamato, J. and Asahi, T. (2003) MIT Auto-ID Center Advances the Standardization of RFID 
Tags NTT Technical Review, Vol 1. No 5 Aug 2003 pp95-97.
IUFRO 3.08.00  Washington State University March 2004 
- 8 -  
 
Michael Cox 
School of International Business 
Queensland University of Technology 
GPO Box 2434  
Brisbane Q 4001 
Australia 
Phone: +61 7 3864 4242; Fax: +61 7 3864 1771 
ma.cox@qut.edu.au 
 
Speaker Resume 
Michael Cox is an academic in the School of International Business at Queensland University 
of Technology, Australia. His research interest in forestry and its role in international business 
has developed from work done with the Queensland State Government DPI Forestry 
department to validate pricing indexes of plantation timber for market sale, and then from 
involvement in trade delegations to Asia to find international markets for local timber species. 
His association with the international research group IUFRO Small Scale 3.08 group attached 
to the CRC TREM in Queensland has extended his interest in the problems of introducing 
lesser known species of timber to international trade markets. His academic interests lie in 
Export Management, Logistics and Supply Chain Management. His most recent work in 
December 2003 has been a consultancy in Papua New Guinea in the remote Western Province 
at Ok Tedi mine. 
